Proportion (1) Direct Proportion 


Do now: Solve the problems below, showing your answers clearly with ratios 


If 8 chocolate bars cost £6, calculate the cost of 
10 chocolate bars 
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Oliver has 30 euros left over from a holiday in 
France. Assuming the exchange rate is 

£1: €1.14, how many pounds can he exchange 
his euros for? 
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It takes three people five minutes to eat six 
hotdogs. At this rate, how many hotdogs 
could five people eat in ten minutes? 


Ten people can count 850 coins in two minutes. 
At this rate, how many coins could 22 people 
count in five minutes? 
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Where one quantity directly scales with another (e.g. as one doubles, the other doubles) we 
say they are directly proportional. 


pxc 
Based on our discussion that there’s a ‘constant scale factor’ b en the two, we can also 
write: 
p = kc 
Examples 


y is directly proportional to x. y is directly proportional to x. When 
When x = 3, y = 7.5. 
Find the value of LN 


y when x = 4.4. * mp: 


Find the value of 
y when x = 9. 
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Test your understanding Bhs f Saa ge 
r is directly proportional to q. When b is directly proportional to the square 


q=12,r=9. 


a) Finda formula for r in terms of q. 
b) Find the value of r when q = 24. 
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root of a. 

When a = 9,b = 15. 

a. Finda formula for b in terms of a 
b. Find the value of k 


c. Find the value of b when X = 25. 


be fal 
D b= kia 
IC = kia 
roe 


{1 


Task on DFM 


Developing Fluency 


(1) Decide if the following statements are true or false. 
a Vœ dmeans Vis proportionaltod “T 
b y is proportional to x means x is proportional to y T 
c T=2nis the same asn = 2T F 
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x and y are variables and are directly proportional to each other. Blaise and Bobby are given 
data to work out the formula connecting x and y. Blaise works it out to be y = 2x. Bobby works it 
out to be x = hy. 


Can they both be correct? Explain your answer. 
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(5) Tis A rtional to n.There is one error in the table of values. What is it? 
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(6) Seth wants to know if h and f are proportional. He draws a table for some values of A and tf. 


Ce [51 [96 [105 
ce | 34 | oe | 70, 


Are h and t proportional? Explain how you know. 
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Problem Solving 


(T) Mair sells paintings in an art exhibition. 


The graph shows the profit, Sp, that she makes when 
she sells n paintings. 


a Write down a formula connecting p and n. 


b Mair has just booked a holiday costing £3500. How 
many paintings does she need to sell to pay for the 


holiday? 
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(2) A ship travels s kilometres iry7 
S is directly proportional to t. 
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a What does this tell you about the movement of the ship? 


Afte es, the ship has travelled(TOkm.) 


b Find the constant of proportionality. 
c How far has the ship travelled after 75 minutes? 
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(4) Michaela warts psaqint the walls jatrerbedroam. 
(s 75m? Tbe paint costé £6.80 a litre and 2 litres of paint cover 30m”. 


Their areo 
Write down a formula connecting the-ared of wall, 4 m7, and the number of litres of paint 
needed, L. Use it to work out the cost of painting the walls in Michaela’s bedroom. 
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(5) Clear plastic bottles can be recycled. The value, £V, of the 
bottles is in direct proportion to their mass, mO) tonne of 
clear plastic has a value of £260. 


Anwen collects clear plastic bottles, weighing 40g each. 
She wants to buy a game for her computer. The cost Green: 2 \ pod 


of the game is £25.99. 


How many bottles does Anwen need to collect to buy 5 
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Extension 


a, b and care three variables. (Level 8) 
a is proportional to b? 

a is also proportional to yc 

b= 4.5 when c= 2.25 

Find b when c = 8 


Give your answer correct to 3 significant figures. 
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A, r and T are three variables. 


A is proportional to T? 
A is also proportional to r° 


T=47 whenr = 0.25 


Find r when T = 365 
Give your answer correct to 3 significant figures. 
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